In Gonista bicolor (2n = 22+XX+O2B1+0'7B2, 2n = 22+XO+O-3B1+0-'16B,) frequencies of males with B1's in four natural populations were 29, 35, 14 and 72 per Cent, respectively, and those with B,'s were 97, 95, 76 and 92 per Cent, respectively.
Different tissues showed different mean numbers of B2's per cell; higher numbers in the ovariole walls than in the gastirc caeca (females), and higher numbers in the germ line than in the gastric caeca (males). An estimation of original zygotic numbers of the males indicated that different mean numbers of B5's between somatic and germ lines and between different somatic lines were accounted for on the basis of tendency to elimination of B2's in the somatic lines.
INTRODUCTION
B CHROMOSOMES (supernumerary or accessory chromosomes) have been reported in a large number of plant and animal species and extensive literatures have been reviewed by White (1954) , Muntzing (1958 Muntzing ( , 1966 , Rutishauser (1960) and Battaglia (1964) . There are two kinds of B chromosomes, mitotically stable and unstable. Thus four Acrididian species have stable and five have unstable type of B's (cf. John and Lewis, 1968, p. 49) . Additional instances are Acrida lata with a stable type of B (Kayano, Sannomiya and Nakamura, 1970) , and Atractomorpha bedeli with an unstable type of B (Sannomiya and Kayano, 1969) . In studying chromosomal variation in an Acrididian grasshopper, Gonista bicolor de Haan (2n 22+ XX, 2n = 22+XO), the writer encountered both mitotically stable and unstable types of B's, which are dealt with in the present paper. 2n = 22+XX in the female and 2n = 22+XO in the male. The basic complement showed 11 bivalents plus one X (11 11+ X) in the primary 
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(1)
(1) spermatocytes. Most of the individuals were found to contain B chromosomes (0 3 B1's and 0 '-16 B2's) in addition to the basic complement. All the B chromosomes were telocentric, as well as the autosomes and the X chromosome (plate I, figs. 1-2). B1 was medium sized (as large as the 7th or 8th autosomes) with a large heterochromatic block at the proximal region (plate I, fig. 3 ). Except at pachytene, diplotene, and diakinesis, B1's were not distinguishable from the autosomes. B2's were smaller than the smallest A's and were stained like as the proximal region of the A's (plate I, figs. 3-7). In primary spermatocytes no pairing occurred between B1 and B2, while B1's paired into bivalent and B2's paired into bivalents, trivalent, etc. (table 1; plate I, figs. 3-7).
(ii) JVlitotic stability and instability of B's Numbers of B1's were variable among individuals but they were generally constant within the individuals in the somatic cells as well as in the primary spermatocytes. There were two exceptions which showed slight variation in the number of B1's in primary spermatocytes within the follicles as follows: It was a surprise to find that all the males from Gs, Ks and Kg and the great majority of the males from Ot had either B1 or B2 or both. 
0-1 In respect of the mechanism concerned with the maintenance of B2's in the populations, the original zygotic numbers of B2's in the Kg population were estimated by the following procedure.
First, it was assumed that the predominant follicle type of any male (table 3) represented the original zygotic number of B2's from which it was developed. Thus original zygotic numbers of B2's of 13 males were inferred to be 0B2 (1), lB2 (3), 2B2 (3), 3B2 (2), 4B2 (2), 6B2 (1) and 7B2 (1), with the mean of the zygotic number 277 per male (number of males in parentheses, table 8). In contrast, the original zygotic numbers of B2's of the 13 males were inferred to be 0B2 (1), lB2 (6), 2B2 (5) and 5B2 (1) on the basis of the frequencies of cell types in the gastric caeca (mean number of B2's per male 1-62, table 8). Mean 1G.C.
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Second, frequencies of different types of sperms to be produced in the males were calculated on the basis of frequencies of different follicle types and frequencies of pairing configurations of B2's at MI. If, for example, the cells with 1 II of B2's gave rise to sperms all with lB2 and those with 2 I's gave rise to the sperms with 0B2, lB2 and 2B2's in the ratio 1:2: 1, the follicles with 2B2's (17.1 per cent) would produce sperms with 0, 1 and 2B's in the frequencies 0-817, 15-467 and 0-817 per cent, respectively, since in the follicles with 2B's 80-9 per cent were cells with 1 II and 19-1 per cent were cells with 2 I's (cf. table 1). On such assumptions relationships between follicle types and the resulting gametic types were calculated as shown in table 9. Then, the frequencies of the gametes produced in this population was calculated to be 21-36 (0B2), 38-98 (1B2), 23-20 (2B2's), and so forth (table 9) .
Third, frequencies of zygotic types in next generation were calculated assuming that the frequency distributions of B2's in the eggs were the same as in the sperms, and matings took place at random. Then, among 13 zygotes 0-59 would be individuals without B2, 2-17 with lB2, 3-27 with 2B2's 2-90 with 3B2's and so on (table 8) . These values are rather close to those of the Though both B1 and B2 of G. bicolor are highly stable during spermatogonial cell divisions they are different in that B1 is mitotically stable but B2 is unstable in the germ line and also in the somatic lines. Coexistence of two types of B's, mitotically stable and unstable, is known in Allium cernuum (Grun, 1959) and Lilium callosum (Kayano, 1962) . These indicate that the ability or the inability to undergo non-disjunction is primarily an inherent function of the type of B chromosomes. However, this function is affected by some factors within the cells. Thus, in G. bicolor the same B2's are variable in number within certain individuals but not within others (table 2); they are unstable in the germ line at an early stage of development but stable at Males inferred from cells of G.C. later stages. In Festuca pratensis (Bosemark, 1956 ) the rate of mitotic nondisjunction of the B's in pollen grain is affected by interaction between the B's, and in Lilium callosum coexistence of theft type of B's enhance the rate of non-disjunction of another type of B's, f9 (Kayano, 1962) . In G. bicolor the frequency of males with varying number of B2's is higher in the population with higher mean number of B2's per follicle (table 7), suggesting that interaction between the B2's enhance the rate of their mitotic non-disjunction.
The same type of interaction of B's has been reported in Scilla scilloides (Haga, 1961) .
(ii) Difference in number of B2's between somatic and germ lines Nur (1963) suggested originally that variation in the number of B's due to non-disjunction would be maintained in association with an accumulation mechanism. This is the case in Camnula pellucida (Nur, 1969) and Locusta migratoria (Nur, 1969; Kayano, 1971) , in which the mean numbers of B's per primary spermatocyte were higher than the means per cell of the gastric caeca. In G. bicolor, however, mitotic instability of B2's in the germ line is not likely to be associated with an accumulation mechanism because increase and decrease of number of B2's tend to be balanced within the population and the mean number of B2's in the primary spermatocytes is very close to the mean of the estimated original zygotic number. Therefore, lower mean numbers of B2's per cell in the somatic line than in the germ line is very likely to indicate true elimination of B2's from the somatic line. In spite of different frequencies of B1's and B2's between populations of G. bicolor both types of the B's occur in all four localities, suggesting that the populations have descended from a common ancestral population but nowadays they are more or less isolated from one another (cf. Hewitt and John, 1970; Kayano, Sannomiya and Nakamura, 1970) . Evans (1960) has reported that two populations of Helix polnatia are different in the frequency of individuals with B's (mitotically unstable) and the cause is ascribed to historical difference between the populations. In Myrmeleotettix maculatus climatic differences and differences in transmission rates between the populations affect equilibrium frequencies of B's (Hewitt and Brown, 1970; Hewitt, 1973) . Some of these explanations may be applicable to the population differences in G. bicolor. However, another explanation is also possible that the population may be different for the genotypes affecting tolerance to any harmful effect of the B's (cf. Ostergren, 1947). •4 4 C a.. Total - 
